One of the most important questions during the study and the construction period of PETRA was connected with the high particle intensity effects. Therefore the first high current experiments at PETRA were performed to study average current (Fig.1) and the synchrotron frequencies of the two bunches were measured. As a result the total loss parameter for PETRA (4 rf cavities) was calculated k = 12 V/pC at a bunch length 2a = 2 x 3.7 cm.
Dampin Times in PETRA
The basic parameters for studying the strength of instabilities are the damping times. At 6.5 GeV the radiation damping times in PETRA are tlong 70 At 6.5 GeV the bunchlength was measured as a function of the single bunch current. The apparatus employing a fast photodiode is similar to the apparatus used at DORIS (4) . The result of the measurements is plotted in Fig.2 After the beam has blown up above threshold, the vertical aperture limit is reached and the injection stops. This means that the maximum current in a single bunch is nearly identical with the threshold current.
Changing the optics to $zo = 100 cm and keeping the chromaticities near zero a maximum current of 18 mA was reached in a single bunch at 6.5 GeV.
When the bunchlength is increased by a pulsed excitation of the longitudinal quadrupole mode the blow up at threshold can be removed. When the bunchlength is increased by a change of the longitudinal damping time due to a change of the radio frequency the same effect is observed. The bunch length was increased by a factor 3 in that case. However, it was not possible to increase the maximum current significantly by these methods.
Below threshold the vertical betatron frequency of the dipole mode changes with current (Fig.3) fig.3 Vertical dipole tuneshift vs current in a single bunch.
